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ABSTRACT

The purpose of the study is to investigate VoIP technology and.its application.
The study include reviewing- the concept of the technology -and determining how to a;;ply
the it on information technology network for educational development , ministry of
university affair. The study concentrate on technique and return on investment.

Using the bandwidth available , delay time and percent of packet loss as
parameters , the result of the study suggested that the information technology network for
educational development , ministry of university affair has enough capacity to support the

VoIP technology. Return on In\.festment by using discounted technique is 6 years.
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client /server JuusnIunaa ITSP TaeAd1dUSn3 PC - to - Phone asaideNADYSNI5 9N
o @ = o 4 4 a o o o &
ITSP. 5101af 8 laverfiy gateway 1indudnsiwlan’ld Madounouiianes ludi Insiny &
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PC with
Multimedia

network

connection

a ¥y a o 4
AINN 11 : KUINNTNINIUYBINALEY
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] v 9y
Tagnamnsodndanand18ne ek call center nof1¥UTMs ITSP (ISP AN)A 14

aanuansluninm 12

~ as - : o
NN 12 : ITMIAAAINALIY

e nsimuadumaveanand

©fitrouting table M3t udauiled Insfwis enain PABXaewnag Tu routing
tableas Sumaneiay Insdwsiilarone uag JugIP Address "v’imaﬁ'uw«nméﬁaﬁ'lnﬁ'qanmu
dmemanniiga awdiduimsndedielinsg configure 9113 fegtiudnaanareseld
Wannduseuiihiumhiives gatekeeper - (1%U E-Fusion Inc , Inter-tel Inc 1182 RADvision)
gatekeeper (il\l server - based software 1szneudisdeyamaudunedmiudeyaidumn
yiinuuniodessioiemstmuas lumsham Wesmuadumauduiindadeyn 1na
nékvadom iy gatekeeper Tiildoynideses lsagihs , mnuayInsdmimnenylatheiou
wiimsWmsadums e ldinand Indainifadoyaoenly Tae gatekeeper w2 ¥ei¥n
dumaunzdedeiPAddress Tl¥inandUaems  wennnil aimihiisuses (authenticate)
mstans duneigndesszniunandnse liuazfsgiefnuaugamieses  (load
balancing) Tnedundowdumeiiguse ldadumeiisudalooni dmiufa interface card
sioudeiy PABXimiu/asdyaunsseaifiuounen wiesuaenliiuasaen

dmiunmdraesmstugrinomaInsfinidu 1P Address daaaslunind 13
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Telephone area code 809
Gateway acying as a phone directory E.E
database server for the network
*Gateway code = 215 m
*IP address= 193.30.20.101 M

5 Network 193.30.18.0

Telephone area code 215

Network 193.30.19.0

Muttimedia PC
Gateway code = 215

IP address= 193.30.19.12 IP address= 193.30.20.101

AR 13 : M3Tug IP Address fiuvaoay Insewn

(Delivering Voice over IP 1998 : 211)

e -
3.5 dyvifinuvesmalulad VoIp
o A
1. gunsaimfumpdliminsahansanld dissnadiumaluladluszer 4-57an

d’ 2 9 a ¢  a v ° a o a o 9 L)
i gadndaginsaimiumyulundazsivsziinndagunsaifisnasguneiligunseld

a a a o q’: - LY " o ¥
Uszininmunniiqe  Aniuginselluszezusneelimasguludnuae proprietary vl
walgmany liensavhauswnIdvewinsal  asudlede Tdlimsdmuauasgu

£ '
fio H.323 uog 21.723.1 Fernnsawoud lvilgriaglde
2. aummveaides nnflgmianuinaveswuuaian uunSedwduseiiua aaea
WIATNWAIUAT uazMINeIINTRINNUWAT oY lvRalsAnEamuniige Mldling
o A o o

naTulagnsfiudadoyn (data compression) e ldunadeyadnasiltaunsald

dad o A4 v 1 o w A é 2 ' o a A o
wuumsndunlegednitamemsdems lWuwniu  edwlsimmmatinlunisiivda

da asd ' “ﬁ 4 a
Joyantiognainvaiis dudwwodeguamvsuiosidonsdis (15190 7 udaawmin
'} - v 9 o o A d' L | 1 d’ -~ o
a1 lunisiludadeyaidostuiledvouqndswadenunmusados)  uenvniilunmsiiuda

Joyaidusiane liiamagapdoaucunsolumsdeasssuy  DTMF  (dual- tone multi
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é 0 o @ ¥
frequency) FeannsathmsudluldTaeiinis encode FryayIouittss DTMF LOAANMIN UAZ
dlodatlaonafivhms regenerate Fayanailvil |, Bonlduiasgiulums encoding. schemes

é 1 L 1 o d A Ly 1 1
G729 %30 G.729(A) Ferawlumisdede DTMF tone uazdagaudos lundouiuoselull

gy
3197 7 WSouidioy CODECS 7114 algorithm LAY parameters #1147
Codec parameter
data rate | frame size | processing delay complexity quality
(Kbps) (ms) (ms) (DSP-MIPs) (Mos)
G.723.1 5.3-6.3 30 30-37.5 14-20 4.1-4.3
G.729 8.0 10 10-15 20 4.1
G.729A 8.0 10 10-15 10-17 34

(‘IgllT‘lfﬂ ﬁ’lﬁ?ﬂ’f}’c’lgﬂﬁ 2542 :22-23 , Kostas , Thomas J 1998 :21 18& Daniel , Monili 1998 :
159)

3. anuatilumsasteya

Tuamufariuvesdnanglnseiinand 15U Dialodic  Corp. szyhnnuadily

528y 150 3wt Sadufuninisiitnaamin anuddhiinntuszni 150300 und
Ganovz3uld uasdehidewadenmssunaunsiens  uatnnuadundund 300 Jud
wisuinah I 19uSn1s lumsdemssuddennudidn uazddniraiey (Karve , Anita 1998 :
59) luunirfiGray , Andrew (1998 : 56) szuiwmmﬁﬁhﬁUmJ%'u‘lﬁ'"-lﬁihmnﬂ:h 200 Juh
U Gareiss , Robin (1998 : 13) fuhanudinfivensuldaunsornia 300 Sundi msizds
TisunumsdemsiudedIdumsdeliaunsedudld  dwivanvAaiuues
Uszaumsavesdrangunsaimivayuuenndndy volr o61dald winidlagiyladyes
vinersey1s Wifu 200 Sunit Jvaseitledidufaininedi 150 Sund

Fuavanuardhlumsdaudinfadoyadsfianuvarnvats edelsfinmafiorsan

deanuarinlumsdadoya %zwuﬁmmsmﬁﬂ"lﬁ'wmﬂgﬂﬁ'esmmi14
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Fixed transmission tRAsisSOn
Delays 025ms@T1 | 025 ms@TI Secaniios
cpu network cpu PO
10 ms 20-40 ms (FR , ATM) 10 ms
V') iy o ol G S NN 11177057 i "\~
Delays queue jitter buffer

10-20 ms configurable

il 14 yaivh idenad lumsdadnfiadeyalumsdems vorp
arusd lumsdaiinfadoynaigilii 14 awmsooswelusivasBon 1ddeil
3.1 19NN ILUIUMS A (tranmission)
- M3 encoding Faygnandes Tasnsautiumaalasdyanandesidudyau
Avmon Taova T 1$namlszanm 30wt msdiush msuanuiniftadesnnensunisdash
wiovieldnadntszainm 2 Suft saulszuna 32 Tundt diedalaenisfezldnalssn
7 uaTnova ez 1fuantosnd
- Jitter buffer TidumeuiouUsiMS decoding ifinfindeyndemynsensin
u"mﬁﬁ‘u‘lui'funaunm?i'l%z%uadﬁuqﬂnmfﬂamdazé_’g’wﬁn udTaoia legszning 50
100 FuW  dmSuANAALI9 WU RADvision 18FamsaTud@1on 40 Sunft Tumsden
Jitter buffer i Wimnsadem liioofignld. Tasdeeiimstszinaliaunieselinreses
fuseoonels mnds Puaaadhitesin udmndesn ieudu ez finwding
aunlidafuminedinsgadedeyaunsdaulilonszsunuh¥msdos ludhledu14
néwﬁnmww'lﬁgam Jitter buffer 7 IFEimMsn/Aouuasuuusa i@ (intelligent dynamic
buffer) Taofianummaivsesmsesenuniesiodiuddmualiidanm/deuassii
19U Cisco , Motorola Inc , Hypercom 1182 Netrix ufimaduinaudaves digital signal
processor 913 auapaimaduadon  fafumaTulad Wihedumsdhsiamnda
Foygaudios 3o encoding schemes i M3dadwuawdhigylumsiideyaegndssen’lal
%50 prioritzation schemes vheefilszAnsnminniudae

32 Younnsosveslils lanoa TCP/IP
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3.2.1 TCP/IP §i overhead g4dl9 40 Kbps dnfussrnsamWisinfadeyaiinniiy
9An99UNYUIN 6.3 Kbps 'lmji‘fumn overhead ¥9411/3Tanoa TCP/P 103UHIvUIA 10 Kbps
18 wonandlumshanvesTisTasea TepaP lummlssamuaudusdinedionudu
madafoygIuAReAIUNTS acknowledgement iodoyndsfias sudooudreeiliifanue
$lumsdomsnn  wmensudlylaeia luezn/doulsTanealt1d upp  Smaned
Nﬁn'lﬁ'msﬁﬁuﬁqw,ﬁmmnﬁqmﬂuﬁﬁ high priority 11#84013113 acknowledgement WAL
damnifiamudnuanudingy

322 TulsTanea Tcpp Wianflunsdudimpadoyavinfiondu  lulimsdwunh
@ time-sensitive v3ol g Bifinsveaudidmlundidesmsmsldinndu i
viamsiudsziulsgininmlumsdedoya imensudlviieAaselus Tanen RSVP
(resource reservation protocol) 0% IPv6 (Internet protocol version 6) E) IPng (next
generation) ¥3BUsTyNABNNAIATY VoIP uunTesionudigusu ATM FDDI wie

Frame Relay

dmiuinssadiaves VoIP iioeufiu OSI Layer finnuduriusaanaaslunnii 15

%

NN 15 : VoIP Stack lu OSI Model

(qulom AT anaimi 2542 : 38)
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= Y -1
3.6 VoIP ﬂulﬂﬁﬂ‘lﬂﬂﬂ'ﬂ“!i']q& ATM
d 1
ATM #39 Asynchronous Transfer Mode 38 Broadband ISDN (Humalulatnisife
A15A0M3 multiplex UAZAIAIAT UUL connection oriented TIMTOAY traffic THA195
-2 [ Y 19 2 . .. 1~ A ag
(real time) Nmmzﬂ‘umsﬁwauuaﬂizmwmﬂu time - sensitive I¥UITES N39IA1D LAY
(f1oanniiu cell Relay network Ynldmsavwausznieaowiivhelnadluly1ddeanu
3799 ANUUANAIYBUATBN1Y ATM 1NINTRY BB A
4 o v P 1 A a 3 a a ¢S oA v
1. unanadeyanvudauuniovis Juwnamniemarsdu lunmniuSoniuea
o . : o o = J a o o
2. gdoileonssudiu cellswitching Tﬂauaim5aﬂauwumimasﬁlummmmmqa
msihszuy AT i idiflunSedienisdoarsuanoz 1ddse Temilunsl¥munse
) o dy
98 Al
1. windsgansnmmsmanluseaulidslnnea
2. ANUABMT I (fault tolerance)
o 91 J
3. MIVNEITUUM A8y
v o q Y AT v 4 A A 1 oA A '
4. Fwilimssenuuuszyumietisdan ldietuiissnnniesdielinutandu
9
Q4
dmfudaaulumsilssgndldau voIP vumSedw ATM fFanuimsdedsTas
ofivTisTnnoa Tcpap 1li1Afe msfuilssAuganwnsiioans (guaranteed quality of
Y a 4 s & . A
service M50 QoS) lasiievziFumsdomseAdududy connection oriented TAFIIN
-& 9 2 P 1 ' -~ ar
H¥OUINAUNIDIURIWNN  (end-to-end  guaranteed) NUUUBUNBULATITTNTANDITEAL
) ay A o @ 1 v g d g/ o oy & 1 -
UInishidesmameiudseiuimsdaumnnn Jeyaseldsuaufidesms  WemsdaSey
[y A vy o a L) 9 & v 1 Jd 1 9 A
fosudamsieunenezyiins  dnvasmsamadouseuiionimsadeesaiiou
%30 virtual circuit A8 virtual path identifier (VPI) 4@g virtual circuit identifier (VCI)
Hudimidmlumsdmun  TashauswAudIuns19a0Ura (header error check 3o
HEC) Tagasasdnduanu liaeandeclaq i linsetudeyafifmualudiu
dycv 1 o 9 9 dad A a a A J & .
wennnfifaeiiimslduuualanlidse@nsmwiiuanndiuiiesnnms multiplex
v 3/
ludnbae statistic uaz TDM Mldannsovdannugadeiifianamslassuuudisnia
] J o { [] U] { 1 ] 1
W lasldlsz lemiluvaei biimsdeihudoya doyafignaeuuniedivzgnuis
d < o P ' o ¥ a 1 a
Fhudindadnqvuan 48 lud  Taofidausiatn slud  demadeihuefiduaSadesld

L

o ~ o o ¥ kY a dad A 1Y t 1
‘51Jﬂ'li!.iU\1ﬂ']ﬂU‘U?)Hﬁi)utﬁu‘ﬂ’N‘UT@ﬂﬂNLl‘UNﬂ?ﬂﬂﬂi}zﬁﬁﬂlﬂuaﬂﬂﬂqﬂvlﬂ AU UNINTINIG
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' 4 Y 4 { A od o d
deszilaouuaamusedy traffic 9918%09 asynchronous lasimsaiaditunmsddaylu
a o 1 a o o
seRugfansvari1li throughput Anhimsaind@esonnuas
P A & ) A a
eansznevuuAIeNIEN STOM A LB NION
A A o =t prag a o 4 o
vunTovwefouszll Tnuandwefiduaiaduinuisaansousnlsennauseay
S o o .V &
Handumsianldidu
. o ' 1 o doia
1. backbone switch vihilendnludinvesszuuneniiinig lvaves raffic geve
ey A v W J 99 9 a
TifimsiFeunsfvginssivesldusmsdatemany
o o o [~ a da g . v
2. edge switch v snduadieduefiduadadnidu backbone switch uAEd
a 4 [y o . y
msdumesiaiugunsalvedldlaenedan edge switch Hozgnooauuulii
1 a a 4 @ a o a J
#7IUv04 buffer NUALINDI DS UBUIRDIIMAVBILTATANY
d ¢ Y & I '
3. access multiplexer (HugilnseimeHlefldginsel Feoiduvesdldios nTomh
o\ é 1 oy o J T )
namedliuimsBniinils  szgawlddlduinsamnsodaderdhlfiniovonim

a s P o
‘VIN‘B‘L!M'EliMﬂ'ﬂL‘ﬂHLﬂVILf’JN

3.7 Internet Protocol version 6
v
waouf ludlanudonfunis 14 1P version 4 fail

4 [ ) LY t£Y
1. maud lutlymiGesrinaay 1P Jaymlumsiadumedmsugdasalfadums

]
o

& o ] a 4 4 ) o ]
(router) e lnsevrsdumesiuameuloelildnalan laslinuisavilszsidafiseni
df o 4 { 'Y @ o . &
noay 1P (uduson Toalu Internet Protocal AlFuluilogiiuiilu Version 4 danuneias 1p
o o =) 2 a ] Y o A o v -1 o
willudmvvua 32 9o Fufellambineld swillesnnmsvoedietesiasvessuu
] =1 Y o {
Aldlundedns nunouves pv.e  sziluduaveuia 128 9a Tasiilassadreiicnnsass
seefumsidvanoaveuyila Ao Provider - based address , Site - local - use address Hag
Link - local - use address  A20A214817 128 10 Iaghvouwanuuay IP sennunsoty

o

uaznelumiedised i ldgnssy IMlinnuaeds  mildmsdmuannmay . Sanw
& i & o . 4 ddi, ] ' &
ganguanniu lumsiaassvineay 1P Tuversion §1 Tkugeg 3 ngu Ao
o [< . . 3 v i P
1.1 UNICAST #dnbauziily single-host interface  M3gadoyaseneddanilany
9/ s 2 J Y a = da o ~ 1 9 &
mneuazduniemng  Aeliifiamsqyieuuuaing lunsdinsdeismsnnddanilese

TUgsunaesie



40

1.2 MULTICAST #8nuaeilly aset of interface M35 “one to many transmission”
} 4 ¥ [
Aavszdeimmsfivensufer  nndudnmsegndunludsdSuynsehamabouiuin
1 da o
madungy WumsudilgmmsIfuuudindnlfosuy broadcast 14 1p v4
o o { 1 [y 1 {
1.3 ANYCAST Hlumsimuaningavuuuildsniy Taedoyassgndeld1tgnls
4 o yd
winoaudseylndfiga
g ' . o AT F
UBNVINHILUUVBININBAYNGY (multicast address) Hagneonuuylnidauldning
&’ o o 1 Yy z§ 1 a =3 Y] P-Y
Y awnsodraveuwavesngulvedluszuulassuunis  eglunSnaufuadu  wle
o 4 . " < ° Q91 o
aszawllinlannld  uagly Version fidelalinmsmumsdmuanunsny  uuuildsuiu
- [] y.& n ]
(anycast address) Tasdoyaszgnds kg idinusasiideoglndiga
2. tialszanEamlumsaedeya Tasmsarfuayunisi datagram priority  lagil
° a o w a gy Y ay L= . . P- [}
datagram §117U 4 DadwSuAnszNdeyanaeIn1sduiluliuy time-sensitive ¥301) an
s & = A ! 9  d '
mgadonseaamaiannuaaianaenlumsaslasnmseyanalimmz Tuua Miluunas
] - 9 aa A g 9 a -1 19y (Y
dwSoidvesdeyaiigntlumsunnunamedeya wazsmuanudlumsdadoyalasda
1 ad
amNu checksum 88N
o e a a as (Y Y = 1yt
3. meiudszansamlumsshwnndosasuvestoya  Tasfiszuy  “built-in

2 . h, & 5 AR -
Security” cmmiﬁa1’1’014a“lmmazﬂseﬁmﬁmsuﬁm authentication LIQ% confidentiality

3.811/slnnea RSVP (Resource Reservation Protocol)
A A d‘l 1 (Y o s -~ 1 1
dlumsveanmunilafigniausla IETF  ietrosamsduniwensuuniony 1o
Tifamssudsziuguammsdadoyaves VoIP (end-to-end guaranteed QoS.) lauiindnlu
° “ ° da o Yo o ' 3 < 4 Y EY 4
M3 e szdisewuuaian Bdmsumsdwdinnades  dedesms1Fuitean
N . [~ o ' ] 4 q v v ]
Paym1ui3eq loss of service idumsfusosing liliflymluSowemsioudosznitegade
9
RSVP viwegimile P esamsninensisudoyadnvasaniy (Idslanea
TCP/P Fudsdoyadiumizvani) 1dgndee Wioaniudoyavouenndindudosnisar Qos
as & o a . . (DR
vouNy 11/5unsy RSVP %3191 ludnyalg receiver-controlled , reservation request 92891
n’/’ as d 4 o P oy ® q’: [ I4 4
voriu ldusmimesyndr lumshassudeyarin  wiowisinuaaiuzvousines uas

0L { ° 1Y o = { Y & 1
Tﬁﬁﬁiﬁlwgﬂllﬁ%&"YI'N'Iuﬂ'ijizﬂ‘l_lﬂlﬂdﬂiﬂ'ﬁﬁ%)ﬂﬁilﬂiﬂ H?ﬂﬁﬂ‘u YNUNHUI8AIUT RSP

Yd ad A 9/ I's o a ° L)
SH'EIJWIGI.'HLuﬁl’liﬂﬂﬂ'lﬂ'luiﬂﬂi‘lﬂﬁ']ﬂmﬂilﬂu‘ﬁﬁﬂ (router-besed network) @IU15DV1ADIANDY
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t o . . q . .! o o
Wuinsenenuu99saInd (circuit-switched network) IdioemIdauY msvnudnvae
y H U
fimlAuduusimesfide lisfuayumaTuTaddanan
3 o a = q’: P sl
TuaouMInIuYes RSVP  Sunnldsunsy RSVP sedinde InsBwesniiye
.. Yo I'd d 1t o A Yo = o ad 9 a
admission control 1AfUITIMMTUABZAANE IFUATaRUNIIMId1seuuIan [Adisane
= 1 9 3 [ ] . v a & d’ Y o .’,’ aa Aag Y
nioli  wieunsnsivanufudin policy control TwEwWANTY  Nadredweruiiansld
o A [ g/ c’l’ = '3 d 1 Y 3
vimsnSoly dmanmsasivasugndesisaensdl Tusunsy RSVP Tusmimesuaazdaniv
1 L4 1
szrtudoyauiulify packet classifier oRNTBUAUMILAZIZAY QoS voAHAZ
o o’/, g o < pY a '3 S A a ¢ a
unninsnntiuuinfassgriny 1 lufalaasiimesimeda lduudsd  dasaiuguiinnn
~ 3 & 1 o= Q) Qo L)
AawanduluTvualaTvuanis  Tusunsy RSVP azfumianuAanaiandylUduenng
o o 9 ° q’z’
nrunad ey
RSVP Uded flo cwisadhanldfuaarilaenssumiedisldnaquuy  Tideeiiy
a J o a v . e .
BNOTIUR , Tnifiuse (token ring) , ARCnet , %30 Fiber Distributed Data Interface (FDDI) #1511
[] 14 1 14 ]
lafidals 1p iWhuTdsTanoawSediwasuiufifald Rsve 18 Getlivafivh s RSVP muzer
v
funsldounalulangsfwezuudumesilanoeasuansaiinuldasy m,, 4145
annsofademaoudeszvingadega Tasszsydaunsdadeyalunmidmua’ld
° o @ 1 [ ' a ‘3 3 1 o
msnludnuazanafnan winavuneasedsmumItivuauey Ip
da A& 1 o ‘o ¢ ‘ﬂ P vy A A
address Milmaireunenuegaeglnsaineesaulsuazsornis lulnssadeiuguvounse
1y Avsmiudyu RSVP Ay
o o Y a a o Y oa o
Jaymludegtudmiy RSVP Ao misfamuSmsdviumstouwudion ey
1 a 4 o v 3
mwilunTeiigdumeiug |, msaannuiveuniedislunmsumiauuudiangnees

4 o ¥ @
U9 llﬁZﬂ'nilﬂ'liﬂiﬂ‘llﬂ\‘lﬁ'lﬁwmi 1uﬂ']57n\1'11‘l5'311ﬂ'ﬂ RSVP
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d o Q'J A ¥ 4’
uanlumaszgnauennanyi VoIP uMnTeVIBINIAUMAINS

WAINISANET NUUKIINGIAY

'lumﬂlszqm‘{uawwﬁmi"s'u VoIP yuifedw ssaumeiowaninsiny  nuag
wminends Faneditedenrdiu @ ludwvesnalulad eswuddaumaluled wley
daanmn 4- 59 uafinawdamthesndirdanmetnind unzedaund dwldars
afuayu uasdimssuiunsluFndsivaslifuuSnsdueediug uazuuniedsdiu
ar uleedalitlgmluudnguineg uﬁum'[ﬁu‘/‘;ezﬂszqnﬁuuxﬂ?miwd'mﬁ'aﬁmn%u (il
snsssurnvesne luladwamng ludnvazhnnnh tarnmianima luTafuunieds
g wu unsdl e msmumaiomsannnisfing  nuaumineds liidl
Sgmmedunging  uazdtssnindiuiowndnsuiiuilszian time - sensitive A
fudeadimedriladennunmninuing Qo) dustann dedalfndnlumi sudai nm
ﬂszqnﬁuawwﬁm‘fquoIP Tuniedwdersefing whhwdhunfesummeitoussouslu
AMMIzgANI Ut LIABS A uﬁi]q;mqﬂﬁﬁﬂnmnnmuﬂszms‘lﬁ'iwzﬁ'lm?m
quamidss mamimamnadullnduhild aseandlgmmaduitndadbinuysel
(drop packet ) ﬁ'ufu’lumaﬂﬁﬂ'ﬁ Auins Inseeends sefimanaaeuelifananiiulely

efumileroud ludnnanmmnssgnduenniinguvorp ifun szeusniinsfndede
asfiulAede
4.1 lt“']ﬂ'lﬂﬂ]‘i?&ﬂflzﬁﬂﬂ‘ﬁﬂu%‘Uﬁd&ﬂ‘?ﬁ\hﬂ

Gray, Andrew (1998 : 54 - 58) Tduugthmadszdiuias nadsuaussougysunioviy
1LUMATNYBINS TS Data Comm A0

1. nagsuiiazg (2 Site)

2. A329ABUSNUNM (capacity) sTMIN site  TasmWIzUARE site Tuuudian dmy

msoensmaswih lsfeziuienndmduudundn Tnsmwe vop

3. 14 Software Monitor Jaszdunswilnuunfets  BenaserTalilR peak loads

(worse case) TAEIaW1Z hop REMTAAMUUIUTigR

° dad A A a
4. ATUIULUUAIANN NIVNAD T
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5. fmnmtnunieesmsonl¥me (voice calls) #191914358euq fie Yuwnda
flnsfmiveusn safeduininufegszdumsifmegegnluudas Sudeglusiny
Taegualszinu 60 wn uudazade udaziom

6. SAMIMINNAYBINIABETI (end-to-end tound trip delay) 354w Ais N3
vinereudaefids ping Refl

iu_ﬁ_l Create a two - line file called “test_ping”

Tawszy

data

ping -g- ¢ 10 < IP-address

(lelasad1umiis IP - address A28 address ¥84 ladlanonne)

vupgehinsdfiansewdins  Taemsdedies ping 10 sdelufi address Uaw
4, Tt address Aumnfidsdesiukanmsmagey Fervezeenuii

- PING Statistics -
10 packets transmitted, a packets received,

10% packet loss

round trip min/avg/max = 80/150/220

duit2 SavSenacoy dalududt 1 Tuudnedrenm Taold Cross daemon el
usnsnanaaey ping Tiifueglulng ping - output e Wesograntmeneufifien ne
ndansnacowmad sauysal

mendaniiuasdinanudfdnnekanmeaney  TneRvsansinddaned
annrsnateudsil

- packet loss ils  minwinnd1 10% Mbesmanrheedhiidndedsiitign
(Gray , Andrew 1998 : 55)

- delay time §10§ 11324 100 - 200 ¥l frerf uivinnnh 300 Suriiferedesd
sy Inssadraundeouseds (Gray , Andrew 1998 ; 56) nsnAteuRATuA 1 - 6
s dunasstous IR



step 1 : Checking Capacity
- Capacity of site - to - site link kbit/s
- Minus peak network load kbit/s
Line 1 : Total spare capacity kbit/s
Maximum number of simultaneous calls between sites kbit/s
Times bandwidth per call kbit/s
Line 2 : Bandwidth needes for phone calls kbit/s

For the network to handle voice, Line 1 must be greater than Line 2

Step 2 : Checking Latency and loss
- Actual average round-trip latency over period of days ms
(Target round-trip delay : 200 ms or less)
- Actual average packet loss over a period of days percent
(Target packet loss 10 percent of less)
- Actual average number of hops to destination site hops

(Target number of hops : 8 or less)

Swamsnaneuluilesdudindm wuhowinagiassadegunmeesmsdens
windszgnduonndngy Vorr Wunlunfeviedlildmneanwdh ez lirnnsedszend
maluTaddndn dunluefoinld duushondiflssaunsadslufinfunsdsynd
maTuTaB il

1. aA$1U hop (chop the hops)

2. 0f peak load (pare down on packets) TRgNITAAMIIAA bursty traffic Taens Lida
doyauun broadeast, sEANMS acknowlidgment chatty UA¥ protoce TAsfin3an peak load 92
v lmImizenaslusa Jetter buffer Sedioifiuundsvssmsfamsmiznmifinn

3. uSmsdansluideq traffic ( redistribute the weight) 15U frdoyassyd $aeluy,
Hulny, wiins W Insdwifuunn asndndvsmsdedoyayszinn batch file Tusdnfia
msdedeyasznilzmafinisssniummuansusanaseninlsemamas fimuasa

nmnAsdedeasseninsemaimnzay vandsaiins i o niv
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4. daEmaudledenanlilénn  Sdoafenldifqate Ao thy bandwidh (add
mass) 861 lsfimuduSninadedwardeuingh Tmssy - deludvining W dla File
Transfer Protocal 8f w3l Faaslvilusasamifiveifinbimuunin - wfodonsae
aussauzvesgunael rater Iiianimensadamstumsiu - dedeynludninalvgjed
13 dszduiiorsudlvlnomadens router ﬁﬁnwo‘?assuums%mmnﬂﬂnmuﬁﬁuﬁﬁty
¥899030 (mechanism for prioritizing traffic) IrefuivianTeviwdosinms confic 14

ninmhmsuleInssedansodwiimnzlunmlszgnd Vo uda funisinde
1iwf'faé’mﬁ‘umﬁmﬂzﬂuﬁmmﬁ’ﬂ‘f;oqﬂnmf Tasmsfiousaiimnsoy  Taedal
11 gateway szsioudrauandaiuluudasdndn idedunadi gateway ivmmige Snesiiga
autAnfetlifumehondinety  unedesnnomiuezaanlumsld 1R seuy VR
(Interactive Voice Response) Iagayaa Wifldhmauansnimslduimsinmalng &ae
nald calling - card number, PIN é«mﬂgﬂé«ﬁﬂﬁ’qné’m szuvfszduiiumsamsideves

Aldiud
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U AN

L. Aiosevequuudien wazsedunsdems (raffic) vunsesw 14&uiiu
M33azdy maffic  luudasTmua fiewnsedaldlaolisunsy Multi  Router Traffic
Graphers (MRTG) @auneTnualdnsedy tmaffic Tulvus vesauudr wu Tnua u.
aavamasund fudu  mevdinsaselaszdums lduuudismnunievieuds 16
A a1k ufsufunuud3dniigmualfuuedesedmiunsdomsdoyaluilegiuds
uaalunmd 16 wanslSsufofinams nudied 1dag lumai 4 Fadtuns
uaRIR A vRINEMI 19uuAIaNI e (daily  basis) TauiisnzBoavosns s

dla uazseueaslumanuan

Network : UniNET
AS : 4621

R e

Link128Kbps = ——

Link 266 Kbps = ==~

& Link 384 Kbps = =~

SU> G5 unmzxm- —
Link2Mbps = —mm

@MITNE) Link 166 MBPS = o

@D - witiad ves ud

Gy

[ T
L
-
- @
~
-~
=D

-
-
-

EY
-~

Al 16 : uuudaamiiimualidmiunsdemsdeyauuniovivasaums
A

WMENANMIANYT NUNUMTING]Y
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. () b4 o Y \ A
a3ni 5 uuudsndmiumstszgndueniind VoIP vuszuuwnIeviumsaumetive

14 =] o * G 4
Kanmsdon nnaminede  affsudisussnihanndidngageiiimsde

- snd o ¥
11939 uazuuuAIAnAMualy

{Ritin WinenWgega | Ynamsliede | wndddindt | undidnfimde
Kbps (%) Kbps (%) fimuald Kbps
mnuminnds | € 29.8(142) 66.4 (3.2%) 2098 191 1970
- 1.0 8N 26.4(26.4) 7.2 (0.3%) 8801973
uFoalni 1919.9 (0.5%) 776 (0.0) 256 191 246
AL 1d 8811043 (5.1%) 2.4(0.1) 800 102
u.asvarundund | 1910.006 (0.0) 0.016 (0.0) 512 191512
nuMInnas | eeno.1(0.0) 0.096 (0.0) 881512
u.owonsund | €1 19.6 30.6) 0.9 (1.4) 64 19144
-Insuvnilamiii | 98062.0 (96.8) 3.824 (6.0) o8n 2
uoevaniund | 19118.7(29.2) 1.624 (2.5) 64 € 45
- Invuvaads 80124.4 (96.8) 2.544 (40) 80N 44
uovownsund | 1914.928(7.7) 1.512 (2.4) 64 141 59
- 3.9inBu 2ON60.0 (96.7) 11.0(17.2) 80N 4
yowvawasuni [ 112375 1.048 (1.6) 184 |hn
-uadodnual | 8ON3.4(53.2) 2.616 (4.1) 881 380
umvamnsund | 112075 1.048 (1.6) 64 1€ 53
-Invuvagaugia | 08n3.4(53.2) 2.616 (4.1) 98N 60
woevawmniund | 1917406 (11.79) 0.656 (1.0) 64 1dh 56
- maﬁnmwmgum 89n30.3 (47.4) 3.120 (4.9) o8N 34

AMIRITUILAY  traffic
= & a 3
wanalhudems Muundiaiitemsdemadeynludfnafivedmisoniniy

, : r
Tundas ledlussuunsvsawufinaasluasndudu

o -
AT

uudiavitamdedmivfleiuuormdmiumsdemsfedvany vorp 188nnn tuyn

L. Gl J 1 A
Tod mnldWimuundiniidosmsdmiunsdens vorp  eddesilga 10 Kops (w0

anuetse lunnfiuvdadeyn)

2. MSNUNINT (delay time (1Y Packing Loss)

Tl Ping guinlunanhmsdnfsiseninnm 830 - 17.00 4 ANU

uminede Tdganmnedaieniealuladsnng

anrduinlundns led IdhnisSadiunn
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A (4 g 13 L Qo . \ o 1 a 1] [
‘Huﬂﬁﬂﬂ']'ﬁ’ N?lﬂ'li']ﬂhﬂ,lﬁﬁz’J'I,Nﬂif\'ﬂﬂTﬂ{lﬂllﬁﬂﬂ'NﬂuﬁﬂWilTlﬁﬂ'ﬁﬁﬂﬂﬂéﬂ‘d’l‘iﬂuﬂ'lﬂ

1us39 10.00 - 14.00 wvosudaz U Flimmmageudeiitqalusrmmdindn  dmiy

o o d ' 4990 & >
Afneasrglumsaiiuduntogega (worse case) vosusazmmanoudeldsidels s ads

' é o v 1
ABYUIMINATeY  HansnaaBuRIiuaalua1s 19T 6

o .
151N 6 wamsnaaouile (ping-test)

nemmazey nuus I Mminnausds wedmiimniagam:
(destination) (data bandwidth - Kbps) | (delay time - ms) (percent of packing loss;
- uninedou 18 512 229 0
- WMTINGTRBYOULAY 384 144 0
- aonfunszeemnd1atanszila 512 111 0
-y inondenseomndisuys 512 120 0
- UNINYTABINHAS 128 222 0
- WHTINUIRUABAT/AS 5197 256 154 0
- M Inedeysw 512 135 0
- PNRINIANNTING Y 155 (Mbps) 110 0
- UMTINMOIT UM IR AN 128 110 0
- AVQ/YUNT 64 200 0
- insdvasvauasuns 512 133 0
- unMinndvasvanunsuni/mss 128 182 0
-ynMIngdvutiaa 512 108 0
- MMINIIBYTIVUATUNS/ 128 250 0
qamgy

swotundwnusindaidely 5 ass daemelgTuasuvionun lufingafinay

' @ 1 ' A (= a 'Y da o ’ 311 P I o
HIWITUINNQY ﬁ‘l"ﬁﬂﬂ‘lﬂuq\’nfn"ﬂjs HUMSUNLLULUATIANNU I LUATUUUUAIAN

dqe fie 64 AladadeTufisfdeeglugalifiu 200 Jud  WledAnamInaaouiv

1 a o ] ] : [y 1 a o o wy ] (4
A1 200 it Adeeglusreiinessiuldde by 300 Suadl AUt nlszyna

' 4 o a o
malulad voIP vwnSetwasaumaiedaninsdny nurauninedeldlaeinsde

st liidatlgnalan
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43 gunsalmTumym uax nsdads VoIP application UMIATB V18

i RrumsTinsednomutiullg uosarmumsnzenlund costbenefit uda o
dnfulotszgnd VoIP uundotw Sumsumsaadessduiiums &l

1. Andaunfotw Ip ﬁ‘lﬁﬂu‘lﬁﬁammm%'uﬁeﬂaya (Data) 14

2. sznovgunsalariauridmiusuuewndindu VoIP fis Voice Network Module
(VNM), Voice Interface card (VIC) ing m3i¥on VIC iéhginTethe

3. Wn31ed dial plan ¥89 YW Hludns Tnunseiigmonsfmifgoe woe
Wmnuavawiszermnsafenmmnevesfdhssuyld Taofvasnvgmodeshid
s dmfunSedwmsoummiowanneing  mnamdnedel cansousag
dnuniznsdah dial plan vousTedioifiugiesn seil

nuoay Insd Holnun P Address

1111 1211 1121 1221 NUNUMIINIAY  202.28.18.201
1112 1212 1121 1221 of 12 nvmne)
1113 1123 1123 1223

2111 2211 2121 2221 en 202.28.18.202
3111 3211 3121 3221 o985 202.28.18.203
4111 4211 4121 4221 UINYAS 202.28.18.204
5111 5211 5121 5221 N.ﬁ‘i‘iﬁfﬁﬂﬂ{ 202.28,18.205
Mg

- 1. ATIuMaevesInony Insényl
- 111 swvmenlldeldnh afeadou (vNM) adeaill VNM T L
VIC 71 A VNM# 1) mumauminende
-1221 swnnunlideldh afemiey (VNM) afeaili VNM 2
viC fi1 VM A 1) mnamineds
(1afon oy VNM 182VNM  usios VNM lou vic 182 8u)
2. IP Address Whuiesdamvenaniniu
4. o mTevieInsfwians diat plan i’y
5. WenTus dial plan uaswTovioTnsfw? €1 lbvunethe e Tnesadiums
configure Aaswevinuaf Taulddids
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Dial Peer 1 Voice VoIP
destination 1

session target ........... (323 IP Address)

A QU L4

11891113 configure Moy Insfwviam dial plan U MiE@Y IP Address uda

o e . . A H
ssvuseiinsameiiounsduy (mapping 14 routing table  iBMIMIGUNISTIVES
router UARZA?

6. fuitums ilddloIddanudnfumaniunie de use 19 Tnsfw

4.4 minaRengringinsalmivayumsduiumsilseanduenndniy vorr
ndsnnhinsinueethemsmumaiedannmsfinn nuawninede lu
egiiu uaswoz@enveunn Tulad voIp sasasuamumsanmanundiulyld lums
flezalszgndina Tulad volp 1unsore 1‘1”’uﬁa‘lﬂni'lumsﬁnywiwﬁﬁqﬂnsﬂfﬁszﬁﬁuﬂuu
mytsegndma luladlumsfifeds  Famuhiifnianaones @wnvazBeaentsly
maruan)  lumelfiAeTadesiin1ss 19 Request For Proposal (RFP) Tdsgudnswmeqi
finmsrdagunssimuiiesing Idnsedsgumitandosmsudy wefie Wfndnseae
ﬁu%’ﬂﬁ«’faymwazsﬁummﬁuﬁmmmiszumlﬁ'ﬁmsm Tumsfinnadailifadae
na liewnsaduiiunsdeilg ua léResangUnseidmiunsings VoI unfedie
nuae v Jald Fadu Wssmelng Hiva duddafionneauige Tnoldmana
Yseneumarlszms il dhudndngunsaliimanuas 4 denldginsallunsadressuy
e mumeieRanIAneguia ﬁ'q'lfuﬁwﬁmwﬁ’ﬁ'lﬁzﬁvﬁ"llﬂlﬂsqﬁ%‘nsﬂ?e
Yie Wuedud  msduiumseefinnudedies wozfndmiszieruegilnsal dosamng
aufign  uosthezmwsomyusududiideindeuniisudud nindesnsditums
Uszynd uowndindu VoIP  uenninmamadnaudadieldmhileiedounethunesznt

sznpunsivisan Wunasiaslunsdaden vendor fai
1. gunsafmivayuniasgmuaIng (Standard base for interoperability) nuQUnsel

alfuayu vorp 18fumseenuuy Tasfianasgm 1323
2. Voice Quality Control ~ #12 Router ﬁﬁmuluﬁmnmﬂﬂwﬁu Unnia (C)
router - level QoS Tneldmaiin

- Smart Queuing : priority queuing, custom queuing, weighted fair queuing 4o
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weighted random early detection #4¥¥¥ router n3 1 uffnidinlszian
time - sensitive 04 1dogAuf uazIdTudnglunsdsldou
- Filtering and shaping : A3A7seru3a lumsi traffic shaping 1Az FR
traffic shaping
. Scalability wudgunasafmfuayuvorr  fdnwaediu Chassis feomndhy
series M3 series MenfuEyu VoIP 1 Series B 2600 , 3600 , 3800 uay
AS4300 server  u#ing series 923 nannvasuuyIifon wu{u 2600 928 6 fu
welhmnefudnuuznmdoudevesssdns uar aumsaldmindey  wely
application éuq Taomwie VoIP exiidnunizees modular Reusasduldly
353 chassis 14 series  Auifle Armazaanlunsuseszuniendey
wlasszuulueuing
. Hardware and software flexibility seilinameransnveems¥qulnsalsndu ung
I0S Software 9 MIUTYUMST configure hardware Na1W{M
. uImsdamsdie  eildavay (voice management) UM configurenziFnsm
SUUANBATUNINITON remote control 1@
. SszuuSnuasmnlaendy Tastimadenitmosyneteuuy featre ¥l ¥ag
firewall, 134150911 encryption M39Ys2IANsW
. End - o - end solution tewmilehatsdudindinee Wdsaioneld
. flszorumsnd , AnszludnaunTesher data une voice W 13 B 1A Sa
Lﬂuéwa“ﬁ‘f;"uﬁ1‘luﬂ1uqﬂn5ﬂf router TRBIRWAETMTUAYM VOIP (Delivering VoIP,
1997: 30) , Tasfimafondafannnsdstuiauz lunndngynseluassay
dnszuunTodw voice service call wuhllmaduiiums  uszesq i

- sueEdi 1 515y circuit emulation service

- 7388'7’! 2 TDM replacement

- szoe@t 3 whumahauvewgnsaiinitls Tanea ATM

- syusil 4 siunsaande il lembuudidnlifass Tond

gegadasnmslfmaiin voice compression (ADPCM,
CLEP) silence detection and suppression a2 fax -
modem detection
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o L4 A (3 .
dedniuaasiemssenivlugunge! nfe armufludiuna ulad voice, data Aionns

H
ro3

1 w3 Tanuer (Sybase, Inc.) @Aafiengunsel router vo9 ST (2600 series) Tumse

1] A 1 L) 0" L 3
i WAN  @eudernnindt 100 mwnhilanvedlawe  woswuinfugunselfild

k4
funmionldldf hedemisfnds uazmauims

. : 4
vnmstidnifnuvedndadalf Tunmlszgnd Vo vunfetiemsnumaite

4 d’ 1 J ? o
Wnmsfion  nuaamninedeli | wuhaserdeiugnsaniotis dudnuasms

A 1 ~ o
iwoudemsluTnzves ATM uox Frame relay ludinmmie Service Network Interworking

& o o 0
&3 router uavaeAnf vednanGeld ewsamivapumanhonldednaseunquuas

A A ¢ o 0 o Q’l
wimhiideudemsyhuveunsovis ATM 102 Frame relay aniugUuuussuyeeiiiu

Wiudnsmemsdedeuduiadn/don  router fu 2501 W u 2611 uny 3640

4
o o L] o ‘l
feature ﬁmmqﬂnmf router YRUOBIU A lumII 1N 7

3 R o W a o
3N 7 W uiiioy feature ¥04 cisco router AfusuuennaAd Volp

Cisco 3600 series Cisco 2600 series
Feature Cisco 3640 Cisco 3620 (2610, 2611, 2612,2613)
Processor Type 100-MHz IDT R4700 RICE 80-MHz IDT R4700 RISE 40-MHz (261X), 50-MHz (262X)
Flash Memory 4-MB, upgradable to 32-MB 4-MB, upgradable to 32-MB 4-16 MB (32MB Max. on 262x)
System Memory 16-MB DRAM, upgradable 16-MB DRAM, upgradable to 24-64 MB DRAM
t0128-MB DRAM 64-MB DRAM
Network Module Slots 4 slot 2 slot 1 slots
Power AC, DC or Redundant Power AC, DC or Redumdant Power AC,DC
Supply Supply
Dimonsions 17.5” width x 3.44” hoight a 17.5” width x 1.69” hoight a 17.5” width ¢ 1.69” height x
15.75" depth 14.25” depth 11.8” depth (weight 4.02-4.66
Kg)
Performance 50 - 70 Kpps 20 - 40 kpps 15-25
Console and auxiliary Ports Yes Yes Yes
(up to 115.2 kbps)
Rack and Wall Mounting Yes Yes Yes
Dual Type Il PCMCIA slot yes yes yes
Price 90,000 - 150,000 100,000 - 185,000 65,000 - 125,500

MM : NN router 8211 WIC (Wan Interface card) slot 2 slot MY series 3600 uas 1slot dmiy

series 2600




4
nweudevinguinas liinandngammg lilinandma dalnua  @nqiatens

wwiiludauaaslunwi 17

router-2611
hone

A

(=1 A
CS
Tmmuteﬂél 1

Telephone

router-261 1
router-2611

: : A v A o - @
U 17 manfdsunlasmsweudomi svismsrumsiNeNaniImMsAne nulwminade

A a @
emalszgnausnnandn VolP



UNn 5

Innzdanumngaalymsisegadmalulad VoIP uwnIethemsaumeaive

WAINIFANEY NUINKRINGEY

vm'mmﬁwmﬁ’mi‘lumhmmnﬁnﬁg]u.aﬂ1sﬁ'mmﬁzunmsﬁﬂyﬂuszﬁquﬁnm
Sefinnuminzauiinuamuminedeidinsduiulasimsiannssumsaumeions
Wannmsdnuty  Sudimuaminedoes ildnisnuntessdnsiadetufions
worsmwad ls@egsi  wiwnldumsuimsvesdsemeafifamaiios i mionusems
@nas missauiingeglunuguasessvmsiidfnenmuitomotissuSmssamsuazidss
dueeldnasiivziendaieeonnINmasIvms (privatization) M Inedushez
hilsmizsnuiiogluvoutwssdessuiumsuniufioumsaueslassase  nsusns
famseadnsmelduSumvesdunadensamasisiosiudndnsuliifamsdsudounass
niognsIsmsusnissamsasdnaiieldiufunaniuadovetesinsaug  ansavuiin
mnzganlumsiludhnsiauszounsinnsedugeauinnyeslsemainomuiiszydh
A

ﬁmsf"un?umméunwé’aﬂﬂaﬂﬂﬂgﬂuﬁmmv’fmw‘luﬂﬁﬁmi%’ﬂms AUAY
ﬂ1sﬁuﬁuﬁ%ﬂsiwmmﬁnmﬁmﬁaf:

1 anuimeludaaudiuTanmydend  (Globalization) : msudnduliiosding

ﬂszﬁnmmﬁu‘%‘ﬂdauﬁﬁqi‘}’uﬁ'nﬂ'smmmmﬁﬂzu?msﬁ"ﬂﬂﬁ"lﬁ’mmmvﬁ'wd

niov1uszAUnIe 1A

1 4 4 o
2. i meludmsi@oundasveunsygmans gamnnssuuasdenud g
4 = ar o o 4
wsugmaasnsuImsianisdisdoyaillundniiugin  (Transformation  of
. . a g & e
Industrial Economies) : MINDITMININTWUBIDIANITHITI A9 liR91sBIURM
=1 'y ¥ o’:’ =} ' 1 9 a q’: ]
tsmaudls-nauriniudodely udnsdesinisanlunmsautaludany
famueineg ludumslninens Idifadss Tonigega lddesdiutu na md
(1 t 4
auie Idiiadidenisningega anuimeguiiszuudeyamisaumstoz

awnsagaeldussgld
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3. anuimelumsnffewn/osweegsfivgaamnssy  (Transformation  of  the
R J a1 v o o A:io’: A 9y a 4 v
Enterprise) : oennsmszlimemstdviymnduieldifannudangulums
=y o A 0 o 1 1 a Q) a Y d'o o A
Usmsdams insetwesnns luudnzdundsiesiubasznndu uasiiddgdne
aaseziimiswludumsiianedeasuazmsiszaaniidiign
(Laudon , Kenneth C. 146 Laudon , Jane P. 1998 : 5-7)

1 a o & v g Y] 1 0o a
gtudmuaminedefegmeldanutimeiauysznisdandn  Taosuiiy
msfanszyumssoumsaeunitlon — dionszaislemansinunluszdugaudnulig
suund 1msssynd malulad msaumaszuud v vuadennld  18us Video
' @ & g 4
Conferencing , Video On Demand , CAI, uuiaSotenan ATM Fuilume luladfimune
4 T n,: 9 = '~ = osl, o’ A 9
anlumsdomsinmadoyn Foe wozam  uasldiinisAadsgunsalifenmsvneszunl
&4 o dysl [ Q’II LY s A ar =) A~
vwnseviovantiate  duiulagdnenmuazniwensienisdamama TuTadasaumeiil
of nunannsaidssgndmalulad VoI Network $hwites uiiualsz@nsawas
demsveanurumdnndenunsevisnsanu lusuun 18
' o 4 3 o
a1 lsimuilesanmsisegndma Tuladlag fnmdesiinisinmaimuiiuly 181y
o 4 AL\ g v ] o
M3t lU15luoeins (Feasibility Stady) 1z lilguma Ty Tadynetheszmins ey uagi
THeanns ldwarls niesammudnonmmsiauesesinsiaoly
o a <) o LY
Tagnanmsiosmanudullidlunsfueuna TuTadlaqdunlusednsine

Y s/ v

ROTANINANUANA NTOHANDUUNUNITAINY (return on investment)  uamsilaosunlas

A a J an =Y ] o g T W v a a ° Y

fiiavuluidngsfivlmigfeduaneanar  msugedumensfiinianuguuswild
4 A -2 J a

oefnsd suniufnonmvesanludusiadadiuosusnms  aasasuanuA1amiing

[ o

wmalulad  TavmwizTassmsasulussvuasaumaduraldolsadunsamuiiog
{ o { 2 a a

Wasuulasnwlldie - dwaasluasnd 8 Fadumsagduusfemsasmuuasnmsdsediu

4!’ 1 I ] - o =) L% 1 é 1 =

menmuiuananiusEnINRaRuuasofandsinl  Sludnsdszdiumsaamu
d a 4 9 4 PRURY y  da

witulyuuesmsdssiliumsamuinnhetin. - msamuuazkefldlumsamuludndi

1 4
dnuag intangible IATunud Ny e lsinmuutesiSamiadady nisdsediud

Y ¥ a a do ¥ 9 = v aQq Yass A a g
ﬂ']iﬁﬂ\‘lﬁlﬁﬂﬂﬂu']‘lul‘lf\njﬁﬂm ﬂﬂﬁﬁﬂ\‘lﬂ\‘i"h ﬂ]m&’tﬂﬂ')ﬂuﬂi‘ﬁﬁﬁﬂ'ﬁﬂu“]Lﬁﬁlll'iﬂll’l
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M990 8 : MIaenuuazmsSamsauoufsunuianuiadunasianudalng

UHIAAM TDINUUUUIAN uIAAMIAUILV NI
o & 1y o o da s
Aiflaudadunadtls filswansznunnduiiinessnns
1438 msiedsendamsaanu MEmsihldifaTemsamsamuia
Aananouunumsaeulunal 23 fAananouuMUMsaI U 31

o £ <4 o A & o o a
amulugsfondieg lunamils it nuneIRL lunagggsie
a g P . A o )] @ 1 o
(SUNANIAIVEIUUUTZUUMonolithic Udnyusld dszTowd s qd uunuszuy

modular t81¥ incremental
o< 1 G o_ = =& o’: 3
mtlauaneluuwunma Tu Tagensaumea AIaDINANIENUNID9ANT
a 1 Y a a [~ d' v

ANNTEIBINAUINALIN anudsutunnudoInnansznuNAA Y

A v @ d 3 . .
NNYINUNTOIANT (organization risky)

< 4 [~ ] .

{luszuURY) (standalone system) tun191iwins oUu(interdependent  and
infrastructure)

yImsdanisludnvaz Tnsens vIMmsdams ludnyigranouLnunITaIuU

(change/benefits management)

(Hogbin , Geoff 448¢ Thomas , David V. 1998 : 13)

- = @ L Qs 23
nsws edszill umsasululasemanig ldszFaeenunluz Unansuununies

(financial return) ufahmnaudenindTussduniesiiisanlossudag

annsefR IR IURS

wameUIMLYeTINGFu e = dlsninmseuiuay X 100= ceereeenen lOSIUR
niwdaus

1 a ¢ & =
uansaassinsamulnlanemsssuumsaumsg  delaesssuravesssuu

g ' @ a a @ - o

asaumanlianuunnaiunyasguifagsieiig 1 il

1. szvvasaumaminn e lilyszougate  udeelimswauafoumnlasly

A a a o a 1y

Fegqumsiiugunsaitazma uladlniqdinlussuuerue

3 a o o o 1 ' v

2. meamuiemsRainOuszuumsaums Sadludidslumsamuedie

) Y y & ' w {

nils unzdalludunilsvesguaminensvesssuumiseumsg  sasnsAnms

Suownaluladmsaumsdundesdimsamumedwyaainsioue

[~] o 4 o a a a a
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AANUINT

Vender Product Configuration  Architecture Network Voice Simultaneous Communication types
test tool interfaces voice calls

Act Networks Inc. Servicexchange 5, Access DSpP No TVE], 96 per gateway Voice,fax,video
Camarillo,Calif,,805-388-2474 SX 10 concentrator analog modem
http://www.acti.com Circle No. 471 with voice
Ascend Communications Inc. Ascend VoIP cards DSp No TVEl, 96 per gateway Voice
Alameda,Calif.,510-769-6001 Circle No. 472 Voice cards for PRI
http://www.ascend.com Max 4000,6000
Cisco Systims Inc. Voice/fax modules access server DSp No Analog 12 per gateway Voice,fax
San Jose,Calif.,408-526-4000 for 3600 series Voice cards for
http://www.cisco.com Circle No. 473 router
E-Fusion Inc. eStream DSP No TVE], 48 per gateway Voice
Beaverton,Ore.,506-207-6300 Circle No. 474 Voice cards for PRI
http://www.efusion.com PC server
Franklin Telecommunications Corp. Tempest Data/Voice DSP No TVEL, 24 per gateway Voice,fax
Westlake Village,Calif.,805-373-8688 Gateway Voice cards for analog,PRI
http://www.fiel.com Circle No. 475 chassis
Hypercom Corp. Integrated Enterprise DSP Yes TVEI, 1,024 per Voice,fax,modem
Phoenix,602-504-5000 Network (IEN) Access analog gateway
http://www.hypercom.com Circle No. 476 concentrator
Inter-tel Inc. Vocalnet Server with voice DSP No TI/EL, 96 per gateway Voice
Chandler,Ariz,602-961-9000 Circle No. 477 cards analog,PRI
http://www.inter-tel.com Voice cards for
Lucent Technologies Inc. Internet Telephony PC server DSP Yes TI/EI, 96 per gateway Voice,fox
Murray Hill,N.J.,905-582-8500 Server analog,PRI
http://www.lucent.com Circle No. 478 Voice cards for
Micom Communications Corp. V/IP Phone/Fax IP PC server DSp No TVE], 24 per gateway Voice,fax
Simi Valley,Calif,,805-583-8600 Gateway analog
http://www.micom.com Circle No. 479 Voice cards for
Motorola Inc. Vanguard 320 Vips, PC server DSp No TVEl, 80 per gateway Voice,fax
Mansfield,Mass,508-261-4000 MP Router Vipr analog,PRI
http://www.mot.com/isg series Voice cards for
Netrix Corp. Circle No. 480 router DSP No TVE], 168 per gateway  Voice,fax
Herndon,Va.,703-742-6000 Network Exchange analog
http://www.netrix.com 2210 Voice cards for
Netspeak Corp. Circle No. 481 chassis DSp No TVEl, 96 per gateway Voice
Boca Raton,Fla.,561-997-4001 ‘Webphone Gateway analog
http://www.netspeak.com Exchange Voice cards for

Circle No. 482 PC server
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Vender Product Configuration Architecture Network Voice Simultaneous Communication types
test tool interfaces voice calls
Vienna Systems Corp. Vienna.way Voice cards for  DSP No TIEL, 96 per gateway Voice,fax
Kanata,Ontario,613-591-3219 Circle No. 486 PC server PRI,BRI
http://www.viennasys.com
Vocalteg Inc. Vocaltec Telephony Voice cards for ~ CPU,DSP No TVEl, 96 per ga Voice,fax
Herziliya,Israel.972-9-525-858 Gateway PC server analog teway
http://www.vocaltec.com Circle No. 487
RADvision Ltd. L2W-323 Chassis-based DSP No BEl,analog 8 per gateway Voice,video
Tel Aviv,Israel,972-3-645-5220 Circle No. 434 standalone

http://www.radvision.com

3Com Corp. Hiper Access System  Access DSP No TVEL 312 per gateway  Voice,fax
Santa Clara,Calif,,408-764-5000 for Total Control concentrator PRI

http://www.3com.com Circle No. 485 with voice

Phonet Communication Ltd. Ethergate cards DSp No Analog 16 per gateway Voice,fax
Herziliya,Israel,972-9-950-2133 Circle No. 483 Voice catds for

http://www.phonet.co.il PC server

BRI = Basic-rate interface DTMF = Dual tone PRI = Primary- Tl = 1,544

DSP = Digitas signal processor multifrequency  rate interface Mbit/s

El = 2,048 Mbit/s RSVP =
Resource
reservation

protocol

(11 : DATA COMMUNICATIONS y wh 48)




et

69

MANUIN 2
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MINN2 : Guanginsal inard Suunmuganifnangludunig
H.323 Encoding Maximum Jitter buffer DTMF Standalone  Latency test RSVP Price per port
compliance schemes compression tones gatekeeper  prior to call
No Proprietary 4.8 kbit/s Manual,150-ms Yes Yes No No $500(24ports),plus
default $3,995 for gatckeeper
Yes G.729(A) 8 kbit/s Variable Yes Yes No No $750(48port), plus
$3,000 and up for gatekeeper
Yes G.729 7.9 kbit/s Dynamic Yes No No Yes $6,900 (fiall router with 4 voice ports)
Yes G.723.1 5.3 kbit/s Dynamic Yes Yes No No $2,500 (24ports)
Yes G.723.1.G.729(A) 6.3 kbit/s Dynamic Yes Yes No No $987 (24ports)
Yes G.723.1,G.729 5.3 kbit/s Dynamic Yes No No Yes $300 (24ports)
proprictary
No Proprietary 13.6 kbit/s Manual, 100-ms Yes Yes No No $1,580 (24ports),plus $230 per port for
default gatekeeper
Yes G.723.1 5.3 kbit/s Dynamic Yes No Yes Yes $2,520 (24ports)
proprietary
No G.723.1,G.729 5.3 kbit/s Manual,2-to-4,000- Yes No No Yes $750 (24ports)
ms default
No G.723.1 5.3 kbit/s Dynamic Yes No No Yes 3660 (24ports)
proprietary
No Proprietary 5.5 kbit/s Dynamic Yes No No No $500 (24ports); $390 (168ports)
No GSM 13.6 kbit/s Dynamic Yes Yes Yes No $2000 (24ports)
Yes G.723.1.G.729(A) 5.3 kbit/s Dynamic Yes No No Yes $600,plus $600 for PC server
Yes G.723.1.G.729 5.3 kbit/s Manual,40-ms No Yes No No $1,000 (8ports)
default
Yes G.723.1.G.729 5.3 kbit/s Manua! of dynamic Yes No Yes No $500
30-ms default
No Proprietary 7.3 kbit/s Manual,30-or Yes Yes No No $900 (48ports), plus $5,000 for
75-ms default gatekeeper
Yes G.723.1 4.8 kbit/s Dynamic Yes Yes No Yes $1,400 (24port); gatekeeper price
proprietary not disclosed

(M1 : DATA COMMUNICATIONS , ni 49)
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MUX

(multiplexer)

Modulation

MANUIN 4

A device for funneling several different streams of data over a common
communications line. ~ MUX are user either to attach many communications
lines to a smaller number of communications ports or to attach a

large number of communication ports or to attach a large number of
communication ports to a smaller number of communication lines.
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Private Branch Exchange
An telephone switching system that enables users within an organization to
place calls to each other without going through the public telephone network.
Users can also place calls to outside numbers.
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Synchronous Transfer Mode is the B-ISDN communications method that
transmits a group of different data streams synchronized to a single
reference clock. Alldata receives the same amount of bandwidth .

STM is the standard method carriers use to assign time slot or channels

within a T1/El leased line

Synchronous Transfer Module is a basic unit of SDH (Synchronous
Digital Hierarrchy) , defined in increments of 155.52 Mbps , with n

represent multiples of that rate. The most common use f n are 1,2 and 4



T1/E1

AANUIN 4
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1 1.544 (Mbps) 2.048 (Mbps)
2 6.312  (Mbps) 8.442 (Mbps)
3 44.736 (Mbps) 34368 (Mbps)
4 274.176 (Mbps) 139.264 (Mbps)
5 565.148 (Mbps) 565.148 (Mbps)
6 17 (Gbps) 12 (Gbps)
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cmu_cs2501.uni.net.th (): Serial0

Traffic Analysis for Serial(

System:  cmu_cs2501.uni.net.th in
Maintainer:

Interface:  Serial0 (2)

IP: 0

Max Speed: 2048.0 kBites/s (frame-relay)

The statistics were last pdated Thursdav, 4 March 1999 at 18:10 ,

at which time 'cmu cs2501 uni.net. th' had been up for 55 days, 3: 00 55.

‘Daily' Graph (5 Minute Average)

Page 1 of 2

320.0 k T
240.0 k 1
160.0 k
80.0 K 4

Bits per Second

0.0 k

18 16 Q4 12 “10-48 JGs"disr O/ 20118 16t 10

Max 11:291.8 kb/s (14.2%) Average 11" 66.4 kb/s (3.2%) Current I11. 47.7 kb/s (2.3%)
Max Out: 26.4 kb/s (1 3%) Average Out:7160.0 b/s (0. 3%) Current Out: 6048 0 b/s (O 3%)

*"Weekly' Graph (30 Minute Average)

280.0 Kk T
210.0 k
140.0 kK
70.0 kK

Bits per Second

0.0 k
Thu Wed Tue Mon Sun Sat Fri Thu

Wed

Max [11:274.6 kb/s (13.4%) Average 111:84.9 kb/s (4.1%) Current [1:93.3 kb/s (4.6%)

Max Out:  38.0 kb/s (1.9%) Average Out:13.3 kb/s (0.6%) Current Out:13.6 kb/s (0.7%)

"Monthly' Graph (2 Hour Average)

240.0 k
180.0 k
120.0 kK ¥
60.0 k

Bits per Second

0.0 k 5 ;
Week 09 Week 08 Week 07 Week 06 Week 05

http://www.uni.net.th/stat MRTG-bin/cmu_cs2501.2.html

4/3/42



cmu_cs2501.uni.net.th (): Serial0 Page 2 of 2
Max 11:226.7 kb/s (11.1%) Average in:89.3 kb/s (4.4%) Current 11:92.2 kb/s (4.5%)
Max Out:  30.5 kb/s (1.5%) Average Out:12.8 kb/s (0.6%) Current Out:12.3 kb/s (0.6%)

‘Yearly' Graph (1 Day Average)

120.0 k
90.0 k +
60.0 K

30.0 k

Bits per Second

0.0 Kk ; " ; ; ; ; ; ; ; ; ' -
Feb Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb

Max In:118.4 kb/s (5.8%) Average 11:83.8 kb/s (4.1%) Current 11:57.9 kb/s (2.8%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

MULTI ROUTER TRAFFIC GRAPHER
2.5.4- Tobias Oetiker <oetiker@ee.ethz.ch>
1998/10/13 and Dave Rand <dIr@bungi.com>

http://www.uni.net.th/sta/ MRTG-bin/cmu_cs2501.2.html 4/3/42
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cmu_cs2501.uni.net.th (No hostname defined for IP address): Serial0.1 Page 1 of 2

Traffic Analysis for Serial(.1

System: cmu_cs2501.uni.net.th in

Maintainer:

Interface:  Serial0.1 (4)

IB: No hostname defined for IP address (202.28.18.194)

Max Speed: 2048.0 kBites/s (frame-relay)

The statistics were last updated Thursday, 4 March 1999 at 18:10 ,

at whlch time 'cmu cs2501 uni.net.th' had been up for 55 days, 3:00:55.

‘Daily' Graph (5 Minute Average)

320.0 k T
240.0 k
160.0 Kk §-
80.0 k

Bits per Second

0.0 k

18 16 34 120 10 ¢8” p]| 95 2 (NOLLC2R0TAH\ b “F1d /| L2 i)

Max 11:291.4 kb/s (14.2%) Average [i1: 66.3 kb/s (3.2%) Current in: 47.6 kb/s (2.3%)
Max Out: 26.4 kb/s (1. 3%) Average Out: 7128 0 b/s (0 3%) Current Out 6032 0 b/s (0 3%)

*Weekly' Graph (30 Minute Average)

280.0 k
210.0 k
140.0 K

70.0 kK

Bits per Second

0.0 k

Thu Wed Tue Mon Sun Sat Fri Thu Wed

Max [1:274.6 kb/s (13.4%) Average 111:85.2 kb/s (4.2%) Current [11:93.2 kb/s (4.6%)
Max Out:  38.0 kb/s (1.9%) Average Out:13.3 kb/s (0. 6%) Current Out:13.6 kb/s (0 7%)

Monthly Graph (2 Hour Average)

216.0 k
162.0 k
108.0 K 44eefrn B
54.0 k

Bits per Second

0.0 k - :
Week 09 Week 08 Week 07 Week 06 Week 05

http://www.uni.net.th/stat/ MRTG-bin/cmu_cs2501.4.html 4/3/42



cmu_cs2501.uni.net.th (No hostname defined for IP address): Serial0.1 Page 2 of 2

Max 11n:215.6 kb/s (10.5%) Average /1:89.4 kb/s (4.4%) Current 11:92.2 kb/s (4.5%)
Max Out:  30.5 kb/s (1.5%) Average Out:12.8 kb/s (0.6%) Current Out:12.3 kb/s (0.6%)

“Yearly' Graph (1 Day Average)

120.0 k
90.0 k ¥

B S R T Sy R TS P TP RPN SR i

60.0 K

Shuismuavatassalenaranntsdennoncunntecnesasargaiios sansinebaasssarsancssesitbers ssesssnsnsessusmastsssnsipansssiatsfnieaderonit

30.0 k

Bits per Second

0.0 k : ; : ; ; ; : ; : ; s
Feb Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb

Max In:118.5 kb/s (5.8%) Average 11:84.0 kb/s (4.1%) Current [n:58.1 kb/s (2.8%)

Max Out: 14.9 kb/s (0.7%) Average Out:12.3 kb/s (0.6%) Current Out:10.6 kb/s (0.5%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

MULTI ROUTER TRAFFIC GRAPHER

2.5.4- Tobias Oetiker <oetiker@ee.ethz.ch>
1998/10/13 and Dave Rand <dIr@bungi.com>

http://www.uni.net.th/stat/ MRTG-bin/cmu_c¢s2501.4.html 4/3/42



cmu_cs2501.uni.net.th (No hostname defined for IP address): Seriall.1l

Traffic Analysis for Seriall.l

System: cmu_cs2501.uni.net.th in

Maintainer:

Interface:  Seriall.1 (5)

IP: No hostname defined for IP address (202.28.18.201)

Max Speed: 2048.0 kBites/s (frame-relay)

Page 1 of 2

The statistics were last updated Thursday, 4 March 1999 at 18:10 ,

at which time 'emu_cs2501.uni.net.th' had been up for 55 days, 3:00:54.

‘Daily' Graph (5 Minute Average)

108.0 k

81.0 k-?.
54.0 k
27.0 k -

Bits per Second

0.0 k
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http://www.uni.net.th/stat/MRTG-bin/cmu_cs2501.5.html

4/3/42



cmu_cs2501.uni.net.th (No hostname defined for IP address): Seriall.1 Page 2 of 2

Max In: 15.3 kb/s (0.7%) Average 11:6904.0 b/s (0.3%) Current [n:328.0 b/s (0.0%)
Max Out:101.2 kb/s (4.9%) Average Out: 33.0 kb/s (1.6%) Current Out:272.0 b/s (0.0%)

*Yearly' Graph (1 Day Average)

48.0 k T

36.0 k ¥

eassedesasossnachascesncartoncascinsiesscsoncsdonsascaismmsssiareasposssessiatocsnsinersarnenaasetuoscecasadessadsssesmnernsiraidp

24.0 Kk
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12.0 k

Bits per Second

0.0 k ; ; ; ; ; : ; ' ; ; ; ;
Febh Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb

Max 11:9936.0 b/s (0.5%) Average 1n:6920.0 b/s (0.3%) Current 1n:7248.0 b/s (0.4%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

MULTI ROUTER TRAFFIC GRAPHER

254- Tobias Oetiker <oetiker@ee.ethz.ch>
1998/10/13 and Dave Rand <dIr@bungi.com>

http://www.uni.net.th/stat/ MRTG-bin/cmu_cs2501.5.html 4/3/42



Realtime CuNET Traffic

Realtime 7513-adm Traffic
Link to AGS+ Router (10 Mbps):
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7513-adm.netserv.chula.ac.th (No hostname def... Page 1 of 2

Traffic Analysis for FastEthernet8/0 o 5
7en&)  Chule — om NL
System:  7513-adm.netserv.chula.ac.th in

Interface: FastEthernet8/0 (11)

IP: No hostname defined for IP address (202.28.0.254)

Max Speed: 12.5 MBytes/s (ethernetCsmacd)

The statistics were last updated Saturday, 20 March 1999 at 15:10,
at which time "7513-adm.netserv.chula.ac.th' had been up for 228 days, 6:58:23.
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0.0 Kk

6.8 30412 -14 18, :18:-520 52270 | Zp 587 10 1) 10.-12- 14

Max In:2514.8 kb/s (2.5%)  Average In:1501.9 kb/s (1.5%)  Current In:1872.8 kb/s (1.9%)
Max Out: 631.4 kb/s (0.6%) Average Out: 357.5 kb/s (0.4%) Current Out: 352.3 kb/s (0.4%)
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Max In:1970.8 kb/s (2.0%)  Average In:1439.7 kb/s (1.4%)  Cuzrent In:1806.1 kb/s (1.8%)
Max Out: 934.9 kb/s (0.9%) Average Out: 371.0 kb/s (0.4%) Current Out: 387.0 kb/s (0.4%)
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Max In:2069.3 kb/s (2.1%)  Average In:1408.2 kb/s (1.4%)  Current In:1764.2 kb/s (1.8%)
Max Out:1680.9 kb/s (1.7%) Average Out: 338.9 kb/s (0.3%) Current Out: 404.6 kb/s (0.4%)

“Yearly' Graph (1 Day Average)



PSU-UNINET: Seriall.1

Traffic Analysis for Seriall.1

System:  PSU-UNINET in

Interface:  Seriall.l (4)
IP: (202.28.18.162)
Max Speed:64.0 kBytes/s (frame-relay)

Page 1 of 2

The statistics were last updated Saturday, 20 March 1999 at 14:11,
at which time "scorpio.psu.ac.th’ had been up for 13 days, 20:30:54.
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Max In: 64.0 b/s (0.0%)

Average In:16.0 b/s (0.0%) Current In: 16.0 b/s (0.0%)

Max Out:104.0 b/s (0.0%) Average Out:96.0 b/s (0.0%) Current Out:104.0 bis (0.0%)
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MaxIn: 48.0b/s(0.0%) Average [n:16.0 b/s (0.0%)  Current In:16.0 b/s (0.0%)
Max Out:104.0 b/s (0.0%) Average Out:96.0 b/s (0.0%) Current Out:96.0 b/s (0.0%)

“Monthly' Gl'qll (2 How Av:rnge)
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Max In:3864.0 b/s (0.8%)

Average In:112.0 b/s (0.0%)  Current In:16.0 b/s (0.0%)

Max Out:  96.0 b/s (0.0%) Average Out: 96.0 b/s (0.0%) Current Out:96.0 b/s (0.0%)

“Yearly' Graph (1 Day Average)



PSU-UNINET: Seriall.1

% ” v LYY
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Max In:495.5 kb/s (96.8%)  Average In:51.8 kb/s (10.1%)  Current [n:16.0 b/s (0.0%)
Max Out:  96.0 b/s (0.0%) Average Out: 88.0 b/s (0.0%) Current Out:96.0 b/s (0.0%)

Page 2 of 2

GREEN ### Incoming Traffic in Bits per Second
BLUE ### Outgoing Traffic in Bits per Second

25.2-1988002/20 Tobias Oetiker <oetiker@ee.ethz.ch> and Dave Rand <dir@bungi.com>



taurus.psu.ac.th (psu-HatYai-2-PSU-Pattani): ...

Traffic Analysis for Serial7

System:  taurus.psu.ac.thin

Maintainer: Computer Center, PSU, THAILAND
Interface:  Serial7 (10)

P: psu-pattani.psu.ac.th (203.150.168.133)
Max Speed: 64 Kbps (PointToPoint) '

Page 1 of 2

The statistics were last updated Saturday, 20 March 1999 at 14:30,
at which time ‘taurus.psu.ac.th’ had been up for 1 days, 3:29:14.
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Max Out:62.0 kb/s (96.8%) Average Out:3824.0 bis (6.0%) Current Ont:1768.0 b/s (2.8%)
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Max Out:63.2 kb/s (98.7%) Average Out:7800.0 b/s (12.2%) Current Out:2040.0 b/s (3.2%)

“Monthly' anh (2 Hour Avu-age)
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Max In:42.9 kb/s (67.0%)  Average In: 2043.0b/s (3.2%) Current In: 976.0 b/s (1.5%)
Max Out:62.7 kb/s (97.9%) Average Out:8912.0 b/s (13.9%) Current Out:1696.0 b/s (2.7%)

“Yearly' Graph (1 Day Average)



HatYai-Trang.psu.ac.th: Seriall.4

Traffic Analysis for Seriall.4

System:  PSU-Trang in

Maintainer:
Interface:  Seriall.4 (7)
P: HatYai-Trang.psu.ac.th (203.154.128.141)

Max Speed: 8000.0 Bytes/s (frame-relay)

Page 1 of 2

The statistics were last updated Saturday, 20 March 1999 at 14:31 ,
at which time "scorpio.psu.ac.th' had been up for 13 days, 20:50:54.
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LI S - AN E—— e e T e e

Y Gk OV |

it Fri  Sat Sun .Mon Tue  MWed Thu  Fri ' = Sat

e e

Max In:60.5 kb/s (94.5%)  Average [n:1744.0 b/s (2.7%)  Curreat In:1296.0 bis (2.0%)
Max Out:51.4 kb/s (80.4%) Average Out:2464.0'b/s (3.9%) Current Out:1368.0 b/s (2.1%)

o o oot wemalein.ad

B S U AW W o~ .Y W M- A

60.0 k

........................................................................................................

Bits per Second
-
5
=

Week 07 Week 08 Week 09 Week 10 Week 11

Max In:57.6 kb/s (90.0%)  Awverage In:4104.0 b/s (6.4%)  Current In:2344.0 b/s (3.7%)
Max Out:58.8 kb/s (91.8%) Average Out:4960.0 b/s (7.8%) Current Out:2440.0 b/s (3.8%)

“Yearly' Graph (1 Day Average)



PSU-Taksin: Seriall.6

Traffic Analysis for Seriall.6

System:  PSU-Taksin in
Interface:  Seriall.6 (9)
IP: (202.28.18.185)

Max Speed: 8000.0 Bytes/s (frame-relay)

Page 1 of 2

The statistics were last updated Saturday, 20 March 1999 at 14:31 ,
at which time "scorpio.psu.ac.th’ had been up for 13 days, 20:50:56.
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Max In:4928.0 b/s (7.7%)  Average In:1512.0 b/s (2.4%)  Current [n:0.0 b/s (0.0%)
Max Out:60.0 kb/s (93.7%) Average Out:11.0 kb/s (17.2%) Current Out:0.0 b/s (0.0%)
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Max [n:3960.0 b/s (6.2%)  Average In: 560.0 b/s (0.9%)  Current In:0.0 b/s (0.0%)

Max Out:39.2 kb/s (61.3%) Average Out:3072.0 b/s (4.8%) Current Out:0.0 bis (0.0%)
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Max In:2200.0 b/s (3.4%) Average In: 472.0b/5(0.7%) Current In:0.0 b/s (0.0%)
Max Out:15.5 kb/s (24.3%) Average Out:2304.0 b/s (3.6%) Current Out:0.0 b/s (0.0%)

“Yearly' Graph (1 Day Average)



(psu-msha.psu.ac.th): Serial2

Traffic Analysis for Serial2

System: taurus.psu.ac.th in

Maintainer: Computer Center, PSU, THAILAND
Interface:  Serial2 (5)

1P: psu-maha.psu.ac.th (203.150.168.241)

Max Speed: 64 Kbps (PointToPoint)

The statistics were last updated Friday, 12 March 1999 at 19:30 ,
at which time "taurus.psu.ac.th' had been up for 0 days, 10:22:45.

*Daily' Graph (5 Minute Average)

SRR L IR ATA I X ELERRRRTRES

Max In: 11.2Kkb/s (17.5%)  Average In: 1048.0 b/s (1.6%)  Current In: 1072.0 b/s (1.7%)

Max Out: 34.0 kb/s (53.2%) Average Out: 2616.0 b/s (4.1%)  Current Out: 264.0 b/s (0.4%)

“Weekly' Graph (30 Minute Average)

Max In: 12.9 kb/s (20.2%)  Average In: 664.0 b/s (1.0%) Current In: 560.0 b/s (0.9%)

Max Out: 40.5 kb/s (63.3%) Average Out: 1888.0 b/s (3.0%)  Current Out: 280.0 b/s (0.4%)

"Monthly' Graph (2 Hour Average)




. th (psu-maha psu.ac.th): Serial2

Max In: 14.7 kb/s (23.0%)  AverageIn: 784.0 b/s (1.2%)  CurrentIn: 2576.0 b/s (4.0%)

Max Out: 34.1kb/s (53.3%) Average Out: 3728.0 b/s (5.8%) Current Out: 6864.0 b/s (10.7%)

*Yearly' Graph (1 Day Average)

Max In: 2432.0 b/s (3.8%)  Average In: 744.0 b/s (1.2%) Current In:  696.0 b/s (1.1%)

Max Out: 11.7 kb/s (18.2%) Average Out: 3576.0 b/s (5.6%) Current Out: 1136.0 b/s (1.8%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

AL R IRAFEIC (GRAPHER
2.5.2-1998/02/2 Tobias Oetiker <oetiker@ee.ethz.ch>
and Dave Rand <dir@bungi.com>
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Traffic Analysis for Serial3

System: taurus.psu.ac.th in

Maintainer: Computer Center, PSU, THAILAND
Interface:  Serial3 (6)

IP: psu-riska.psu.ac.th (203.150.168.245)

Max Speed: 64 Kbps (PointToPoint)

The statistics were last updated Friday, 12 March 1999 at 19:40 ,
at which time '"taurus.psu.ac.th' had been up for 0 days, 10:32:44.

*Daily' Graph (5 Minute Average)

Max In: 60.5 kb/s (94.5%)  Average In: 8872.0 b/s (13.9%)  Current In: 10.3 kb/s (16.1%)

Max Out: 63.8 kb/s (99.8%) Average Out: 18.8 kb/s (29.4%)  Current Out: 63.6 kb/s (99.3%)

*Weekly' Graph (30 Minute Average)

Max In: 63.6 kb/s (99.4%)  Average In: 5224.0 b/s (8.2%)  Current In: 4648.0 b/s (7.3%)

Max Out: 63.7 kb/s (99.6%) Average Out: 14.0 kb/s (21.9%) Current Out: 61.6 kb/s (96.3%)

“Monthly' Graph (2 Hour Average)




LAC. 0 (PSU-TkA.psuLac.W): Senals

Max In: 49.2kb/s (77.0%)  Average In: 5272.0 b/s (8.2%)  Current In: 16.2 kb/s (25.3%)

Max Out: 61.7 kb/s (96.3%) Average Out: 16.2 kb/s (25.3%) Current Out: 57.9 kb/s (90.5%)

*Yearly' Graph (1 Day Average)

Max In: 19.2kb/s (29.9%)  Average In: 3584.0 b/s (5.6%)  Current In: 4128.0 b/s (6.5%)

Max Out: 60.8 kb/s (95.0%) Average Out: 15.2 kb/s (23.7%) Current Out: 14.0 kb/s (21.8%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

MULT ROUTER

2/20

<oetiker@ee.ethz.ch>
and Dave Rand <dIr@bungi.com>

2.5.2-1998/0



c.th (psu-navamn.psu.ac.th): Senad

Traffic Analysis for Serial4

System: taurus.psu.ac.th in

Maintainer: Computer Center, PSU, THAILAND
Interface:  Seriald (7)

IP: psu-navamin.psu.ac.th (203.150.168.233)

Max Speed: 64 Kbps (PointToPoint)

The statistics were last updated Friday, 12 March 1999 at 19:30,

at which time 'taurus.psw.ac.th' had been up for 0 days, 10:22:45.

“Daily' Graph (5 Minute Average)

o000

Max In: 7456.0 b/s (11.7%)  Average In: 656.0 b/s (1.0%) Current In: 72.0 b/s (0.1%)

Max Out: 30.3 kb/s (47.4%)  Average Out: 3120.0 b/s (4.9%)  Current Out: 80.0 b/s (0.1%)

“Weekly' Graph (30 Minute Average)

Max In: 4584.0 b/s (7.2%)  Average In: 464.0 b/s (0.7%) Current In: 80.0 b/s (0.1%)

Max Out: 27.6 kb/s (43.1%) Average Out: 2144.0 b/s (3.4%)  Current Out: 88.0 b/s (0.1%)

“Monthly' Graph (2 Hour Average)




Max In: 1896.0 b/s (3.0%)  Average In: 472.0 b/s (0.7%) Current In:  1400.0 b/s (2.2%)

Max Out: 13.0 kb/s (20.3%)  Average Out: 2200.0 b/s (3.4%) Current Out: 6760.0 b/s (10.6%)

*Yearly' Graph (1 Day Average)

Max In: 528.0 b/s (0.8%) Average In:  344.0 b/s (0.5%) Current In: 528.0 b/s (0.8%)

Max Out: 2584.0 b/s (4.0%) Average Out: 1552.0 b/s (2.4%) Current Out: 2584.0 b/s (4.0%)

GREEN ### Incoming Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

 MULTI ROUTER [RAFEL

2.5.2-1998/02/20

_GRAPHER
Tobias Qetiker <oetiker@ee.ethz.ch>
and Dave Rand <dIr@bungi.com>
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